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Texas State Soil and Water Conservation Board
Total Maximum Daily Load Program
FY 2009 Project 09-55 Workplan

Modeling Support and Bacterial 8mu Tracking for Big Cypress Creek Bacte
Assessment
[Short Title: Big Cypress Creek Modeling and BST]

Project Goals/Objectives

To provide stakeholderd agencies with sufficient information to addresectbria
impairments on Big Cypress Creek and tributariegr{ldnd Tankersley Creeks) betwe
Lake O’ the Pines and Lake Bob Sandlin throughfication of use attainment, revisig
of water quality standards and/or designated usesdevelopment of a WPP or TMDL [
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1) conducting bacterial source tracking, 2) devielgm comprehensive GIS inventory and

conducting a watershed source survey, and 3) anglylata using Load Duration Curv
and spatially explicit modeling.

Project Tasks

1) Project Administration; 2) Qualkgsurance; 3) Bacterial Source Tracking; 4) D
Analysis and Watershed Modeling

Measures of Success

1) Decision-making for waterg@nning activities, including BST, LDC analysisd
spatially explicit modeling, is founded on locahleholder input. 2) BST, LDC analys
and spatially explicit modeling in the study areéa eonducted using data of known &
acceptable quality. 3) Bacteria loads are estimégeeach of the three segments in
study area through the development of LDCs. 4) &actoads are estimated from varig
contributing sources and critical loading areasinithe watersheds are identified bas
on SELECT model output and BST.

Project Type

Implementation (); Education ( );iPlimg ( ); Assessment (X)

Status of Waterbody on
2008 Texas Water Quality
Inventory and 303(d) List

Segment ID: Parameter: Category:
0404 Big Cypress Creek below Lake Bob Sandlin| bacteria ba
0404B Tankersley Creek bacteria 5a
0404C Hart Creek bacteria 5a

Project Location (Statewid
or Watershed and County

eBig Cypress Creek and Tributaries (Hart and Tankgr€reeks) between Lake O’ tf
Pines and Lake Bob Sandlin in Titus, Camp, UpshdrMorris Counties

Key Project Activities

Hire Staff (X); Surface Wat@uality Monitoring ( ); Technical Assistance ();
Education ( ); Implementation ( ); BMP Effectivesédonitoring ( );
Demonstration (); Planning (); Modeling (X); Bawtl Source Tracking (X); Other ()

NPS Management Prograt
Elements

me  Element One (STG 1B; STG 1C; STG 1D; STG 2A; STGSBG 3D)
Element Two
Element Five

Project Costs

$ 173,422 (TSSWCB TMDL GR)

Project Management

Texas A&M AgriLife — Texas Water Resources Insttut
Texas AgriLife Research — Department of Soil andpC3ciences
Texas AgriLife Research — Department of Biologiadl Agricultural Engineering

Project Period

June 1, 2009 — July 31, 2011
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Part | — Applicant Information

Project Lead

B.L. Harris

Title

Acting Director

Organization

Texas AgriLife Research — Texas WR&sources Institute

E-mail Address

bl-harris@tamu.edu

Street Address

1500 Research Parkway, Suite 24018 ZAMU

City

| College Station

| County | Brazos State | Texas | Zip Code | 77843-2118

Telephone Number |

(979) 845-1851 Fax Number | (979) 845-8554

Project Co-Lead

R. Karthikeyan

Title

Assistant Professor

Organization

Texas AgriLife Research — Departmémiological and Agricultural Engineering

E-mail Address

karthi@tamu.edu

Street Address

306A Scoates Hall; 2117 TAMU

City

| College Station

| County | Brazos State | Texas | Zip Code | 77843-2117

Telephone Number |

(979) 845-7951 Fax Number | (979) 862-3442

Project Co-Lead

Terry Gentry, Ph.D.

Title

Assistant Professor of Soil and Aquatic Migiaogy

Organization

Texas AgriLife Research —

Departméri@al and Crop Sciences

E-mail Address tgentry@ag.tamu.edu

Street Address

550A Heep Center; 2474 TAMU

City | College Station

| County | Brazos

State | Texas | Zip Code | 77843-2474

Telephone Number | (979) 845-5323

Fax Number | (979) 845-0456

Names Roles & Responsibilities
Texas State Soil and Water Conservation BoardProvide state oversight and management of all prajetivities and
(TSSWCB) ensure coordination of activities with related protg and TCEQ.

Northeast Texas Municipal Water District
(NETMWD)

Conduct water quality monitoring through TSSWCBject 09-54.

Texas AgriLife Research — Department of
Biological and Agricultural Engineering (BAEN

Develop GIS inventory and perform LDC analysis asphtially
explicit modeling.

Texas AgriLife Research — Department of Soil
and Crop Sciences — Soil and Aquatic
Microbiology Laboratory (SAML)

Conduct Bacterial Source Tracking.

Texas A&M University — Spatial Sciences
Laboratory (SSL)

Classify land use through TSSWCB project 08-52.

Texas AgriLife Research — Texas Water
Resources Institute (TWRI)

Coordinate and manage all work described in Tagksvelop
QAPP.

Sulphur-Cypress Soil and Water Conservation
District and Upshur-Gregg Soil and Water
Conservation District (SWCDs 419 & 417)

Collaborate as critical local stakeholders and palead role in
communicating with other local stakeholders.
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Part Il — Project Information

Hydrologic Unit

Watershed Name Code (8 Digi)

Segment ID | 305(b) Category | Size (Acres)

Big Cypress Creek and Tributaries (Hart 0404 5a
and Tankersley Creeks) between Lake O'11140305 0404B 5a 284,487
the Pines and Lake Bob Sandlin 0404C 5a

Describe all known causes of water quality impaimtadrom any of the following sources: 2008 Texast®¥ Quality

Inventory and 303(d) List, or Other Documented $esr(i.e., Clean Rivers Program Basin Summary sirBa

Highlights Reports).

2008 TWQI & 303(d) List

0404 non-supporting recreation use for bacteriargem and bacteria single sample, upper 18 milesrs
unknown, industrial point source discharge

0404B non-supporting recreation use for bacterianmgean and bacteria single sample, lower 8 mileswb
Tankersley Lake; source unknown, unrestricted eaticess, septic systems, industrial point so
discharge, natural sources

municipal point source discharges, industrial pemirce discharge

2008 NETMWD Clean Rivers Program Basin HighlightpBrt
This segment [0404]...has the most intensive agticaltand urban development in the Cypress CreeknB
Vegetation within this area ranges from areas etbéor agriculture to dense forests. The floodplais heavily
wooded and contains widespread-forested wetlandarldy uplands are used for livestock grazing and
production. Urban concentrations are highest ia sgigment... A majority of the intensive poultry gems
within the Cypress Basin are located in this area.

2005 NETMWD Clean Rivers Program Tankersley Crea&t&ial Source Tracking Special Study

mean[s]..that exceed the...criterion. ...the highdst coli abundances occur during and immediately g
rainfall... However, ...substantial bacterial levels.relapresent at some locations when there was nentg
surface runoff. The extensive shoreline developriramging Tankersley Lake has had little apparempact on
bacterial water quality there. The widespread ammimon exceedance of the criteria...throughout thesiqg
reach of Tankersley Creek...represents at leastenfialt impairment of that use. These streams aresmhaall
for water skiing, boating and swimming, the chaareihd to be deeply and sharply incised in thedeage,
with large amounts of woody debris and turbid watet attractive recreational qualities. ...a lane/osver
map of the Tankersley Creek watershed, show][s]. otteewhelming dominance...by pastureland and the 1
residential areas... Those areas...may be importante®wf bacterial contamination from the high deesiof
livestock (e.g., horses, goats, fowl) observedehand from on-site treatment facilities. Furthiearacterizatior
of...bacterial sources will require the use of speaburce tracking methodologies.Bacteroides-Prevotella
or other assay that distinguishes between humawttwed animal sources would be useful in this case...

2003 NETMWD Clean Rivers Program Tankersley Creelclator Bacteria Special Study
Evaluation of the combined results...indicate thatsth bacteria are consistently present at levelgeatie
single value criterion...within 1-2 days of signifitdocal rainfall. Of the streams sampled..., onlg Biypress
Creek could be considered large enough to supmortact recreation, but accessibility is limited aihe
aesthetic aspects of this stream (steep banks, ynwdter, abundant woody debris, snakes) do not nita
particularly attractive for such uses. Howeversjpite of their small size and relatively unattraetcharacter

...all stations except the two Tankersley Lake statioand the uppermost stream station...exhibited geame
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the suburban nature of Tankersley and Hart Creaggests that some level of exposure, especiallyngmo
children, may be occurring. Although the spatiatiifbution and correlation dE. coli abundance with rainfall
indicates an important non-point source compordmtand wet weather results considered togethagesidhat]
bacterial contamination may be resulting from aumitig sources, particularly in Tankersley Creek chwh
exhibits the largest bacterial abundances obseratdll. conditions. ...possible sources include oweerihg
septic systems, the dumping of animal waste intohcaent basins, sanitary and combined sewer ovesflp
wastewater, illicit connections to the storm drsystem, and sewage sludge disposal.

To provide stakeholders and agencies with sufftdigiormation to address bacteria impairments o Gypress Cree
and tributaries (Hart and Tankersley Creeks) batweske O’ the Pines and Lake Bob Sandlin througfifigation of
use attainment, revision of water quality standandd/or designated uses, or development of a WPRM@L by 1)
conducting bacterial source tracking, 2) develogingpmprehensive GIS inventory and conducting &mshed sourc
survey, and 3) analyzing data using Load Duratiarv€s and spatially explicit modeling.

» Element 1 — Explicit short-...term goals, objectiaesl strategies that protect surface...water.
0 Short-Term Goal One — Data Collection and Assessmébjective B — Ensure that...procedures meet tyugli
assurance requirements...

o Short-Term Goal One — Data Collection and Assestsméddbjective C — Conduct special studies to deitesn
sources of NPS pollution and gain information tgéa TMDL activities and BMP implementation.

0 Short-Term Goal One — Data Collection and Assessm&hbjective D — Develop...TMDLs, I-Plans and WHPs
to maintain and restore water quality in waterbsdiémpacted by NPS pollution.

0 Short-Term Goal Two — Implementation — Objective-A..determine priority areas and develop...stratetgies
address NPS pollution in those areas.

o Short-Term Goal Three — Education — Objective B dmkister programs to educate citizens about water
guality and their potential role in causing NP Slyt@n.

o Short-Term Goal Three — Education — Objective Dondlict outreach...to facilitate broader participatiom
partnerships...[to] enable stakeholders...to partieipat decision-making and provide a more complete
understanding of water quality issues and how th&te to each citizen.

» Element 2 — Working partnerships...[with] appropriatate,...regional, and local entities, private segtoups, ang
federal agencies.

* Element 5 — The State...identifies waters...impaired\®3S pollution and...establishes a process to preyely
address these...waters by conducting more detailéersteed assessments...

» Decision-making for watershed planning activitieg]uding BST, LDC analysis, and spatially explicibdeling, is
founded on local stakeholder input.

« BST, LDC analysis, and spatially explicit modeliimg the study area are conducted using data of knamah
acceptable quality.

» Bacteria loads are estimated for each of the thegeents in the study area through the developaieidCs.

» Bacteria loads are estimated from various continigusources and critical loading areas within tretensheds ar
identified based on SELECT model output and BST.
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Problem/Need Statement

Big Cypress Creek (and its tributaries) are locatethe Cypress Creek Basin. The headwaters of(Bigress Creel
originate in southeast Hopkins County. From th&ig, Cypress Creek flows east into Lake Cypressrggriand thern
into Lake Bob Sandlin in Franklin County. After \&rag Lake Bob Sandlin, Big Cypress Creek, whichmferthe county
line between Titus and Camp Counties, flows sowthem Lake O’ the Pines and then finally to Cadddké. before
entering Louisiana. The watershed is charactetigegently rolling wooded hills and broad, frequgritboded, densely
vegetated stream bottoms. Post oak savannah iemneant in the western portion of the basin, wipileeywoods are
common in the eastern portion.

The Big Cypress Creek watershed, between Lake Bolll and Lake O’ the Pines, encompasses apprelynd45s
square miles in Camp, Morris, Titus and Upshur GiesnIn 1996, Big Cypress Creek (Segment 0404) plaxsed on
the Texas 303(d) Lidior having bacteria levels that exceed water ¢yiatandards. In 2000, Tankersley Creek (Segn
0404B) was placed on t1893(d) Listfor bacteria, and in 2006, Hart Creek (Segmentt@3Qvas placed on th#03(d)
List for bacteria. Other tributaries to Big Cypress &rare not currently impaired for bacteria, butytlaee likely
contributing some degree of bacteria loading tanipaired reaches of Big Cypress Creek.

The focus of this project will be on bacterial wadgiality issues in Segments 0404, 0404B, and 04@4ditionally,
Segment 0404 is the contributing watershed to [@kine Pines (Segment 0403) and is covere®@bg Total Maximun
Daily Load for Dissolved Oxygen in Lake O’ the Rirf8egment 0403The TMDL was adopted by the TCEQ on Af
12, 2006, approved by the TSSWCB on March 23, 280& approved by the EPA on June 7, 2006. The TN
determined that low dissolved oxygen concentrationshe reservoir are due to high rates of phottsssis and
respiration in aquatic vegetation and that phogphds the limiting nutrient during the critical atitions. The TMDL
determined that a 56% reduction in total phosphtwading is needed to restore water quality. Anlangentation Plan
(I-Plan) was developed to reduce phosphorus loadirgn the contributing watershed. Implementativategies were
identified for point source dischargers (total pitazus effluent limits), animal feeding operatidi@VPs to reduce
runoff of sediment and nutrients from poultry litpplication sites and dairies), forestry operai¢BMPs to reduc
runoff of sediment and nutrients), and other saui{ca-site sewage facilities, boat sewage dispsgak permitted fo
land application of domestic sewage sludge). Oy 9ul2008, the TCEQ approved thé€lan for One TMDL for
Dissolved Oxygen in Lake O’ the Pindhe TSSWCB approved the I-Plan on July 17, 2008. anticipated that man
of the implementation strategies designed to reginmesphorus loadings will also have a positive ichgan reducing
bacteria loadings to Big Cypress Creek.

Through the Lake O’ the Pines TMDL process, watetshtakeholders have become extremely familiar wigter
quality rules and regulations, as well as, appreado watershed planning. As such, local stakeh®ldave already
expressed interest in taking an active role in esklng the bacteria impairments.

Land use in the watershed is predominantly croptardipasture (about 48%) and forest (about 40%)inByeriods of]
rainfall, which averages approximately 46 inchesiuatly, bacteria originating from aquatic birds am&mmals,
livestock, inadequately treated sewage, and/omfpiseptic systems may be washed into the streamishave the
potential to impede recreational use of the watdids Bacterial indicators, suchBscoli, may remain in the streams
levels exceeding established criteria and can kzesured well after a rain event has occurred. Theseorganisms ar
normally found in wastes of warm-blooded animald are generally not harmful to human health, buy mdicate the
presence of pathogens that can cause disease.

Lake O’ the Pines and other waterbodies in its ighted are extremely important to the surroundiggore Lake O’ the)
Pines provides drinking water for 7 cities and teymumerous rural water districts, and several steaufacturing ang
electric generating companies. In addition, thg GftLongview (population 70,000) will be using tleke as a drinking

such as the poultry industry, dairies, cow/calf raiens, and for irrigation. Recreation and touriane significant
sources of income for residents of the watershextiBg and fishing for trophy bass, catfish, anappie lure large
numbers of recreational users to the watershedesah

water source in the near future. The lake is aromapt resource to the timber industry and to adfucal enterprises
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The TCEQ and the TSSWCB established a joint, teahiiask Force on Bacteria TMDLs in September 2€ii&ged
with making recommendations on cost-effective antetefficient bacteria TMDL development methodok®yi The
Task Force recommended the use of a three-tiepapprthat is designed to be scientifically creddne accountable t
watershed stakeholders. The tiers move througlkeasangly aggressive levels of data collection amalysis in order ta
achieve stakeholder consensus on needed load imtkieind strategies to achieve those reductiondume 2007, the
TCEQ and the TSSWCB adopted the principles and rgempeocess recommended by the Task Force andtetir
agency staff to incorporate the principles of teeommendations into an updated joint-agency TMDidapuce
document.

O

19 B
(@]

Major revisions to the Texas Surface Water Qu&iigndards are being drafted by TCEQ, includingeitablishment of
numeric nutrient criteria for reservoirs and mattions to contact recreation use and bacteriariitAs part of this
process, TCEQ is developing procedures for condggtcreational Use Attainability Analyses (UAAB).order for a
new category of recreational use or a differentdréaewater quality standard to be applied to eevstdy, a recreational
UAA will need to be conducted. TCEQ and TSSWCB heokaborated on developing a list of priority wdtedies for
collecting information needed for recreational UA&ggments in this project’s study area are onligtat

i

In accordance with thévlemorandum of Agreement Between the TCEQ and tI®NVT8 Regarding TMDLS
Implementation Plans, and Watershed Protection §l#re TSSWCB has agreed to take the lead roledneading the
bacteria impairments in the study area. Through #éimd associated projects, the TSSWCB and NETMWDweirk
with local stakeholders to progress through tha datlection and analysis components of the fikgt tiers of the Tash
Force recommended three-tier approach. The gdal iemove the waterbodies in the study area from8@8(d) List
however, the mechanism is not predetermined. Ateheé of this two-year assessment project, possibteomes
include: 1) waterbodies are achieving current watetity standards, 2) waterbodies are achievingee water quality
standards, based on TCEQ triennial review pro@sadequate data exists to support a UAA to chaveger quality
standards, 4) adequate data exists to develop er$tiatl Protection Plan, or 5) adequate data egisksvelop a TMDL|
and I-Plan for TCEQ adoption.
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General Project Description

In order to communicate project goals, activitiesults and accomplishments to affected partiesRTVBAML, and
BAEN will participate in public stakeholder meetings needed. At a minimum, public stakeholder mgetshall
consist of an organizational/kick-off meeting, ans@ survey design meeting, a meeting presentisigtsefrom initial
data analysis and the GIS inventory, a Texas WadrSteward Program workshop, two project updattings during
the middle of the project, a meeting presenting @aialysis results, and a meeting presenting tixcdinical reports.

N\ 1 o T2 TWRI will develop and disseminat
<<~ educational materials to watersh

NETMWD, shall contribute conter

information. BAEN, SAML, and
NETMWD, shall contribute conter
matter for the webpage as appropriat

BAEN will develop a comprehensiy

assistance from NETMWD throug
TSSWCB project 09-5Assessment ¢

and Watershed Planning for B
Cypress Creek and Tributaries (Hs
and Tankersley Creeks)

will provide BAEN a current land ug

imagery, for the study area through TSSWCB prdp@cBZCIassmcatlon of Current Land Use/Land Cover fagr@in
Watersheds Where TMDLs or WPPs Are In Development

In order to apply knowledge gained through TSSWGC8jget 07-06,Fate and Transport of E. coli in Rural Tex
Landscapes and StreamBAEN will assist NETMWD in designing a watersh&slirce survey, to be conducted throy
TSSWCB project 09-54, that better characterizegptssible sources of bacteria loadings in the studg. SAML will
also assist NETMWD in designing the watershed soatgvey.

To provide sufficient water quality data to chaeside bacteria loadings in the study area, NETMWtirpugh
TSSWCB project 09-54, will conduct routine ambienbnitoring, effluent monitoring, and biased-flow mitoring
under high flow (storm event influenced) conditions

TWRI will develop a Quality Assurance Project PIERAPP) to ensure data of known and acceptable tguaite
generated and used in this project. The QAPP djwmltonsistent with th&d SSWCB Environmental Data Qual
Management Plan

To determine bacteria load reductions needed tdeaehwater quality standards, BAEN, with assistarfigam
NETMWD, will conduct a Load Duration Curve (LDC) awysis of all historic and existing water qualityonitoring

stakeholders, including, but not limited
to, flyers, brochures, letters, and news
releases. BAEN, SAML, and

GIS inventory for the study area, with

TSSWCB, in cooperation with SSL,
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matter for educational materials jas
appropriate. TWRI will develop, hos
and maintain an internet webpage for
the dissemination of project
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data from the study area. LDCs will be developed &b least one critical index site per segment. EDghall be
consistent with 1) EPA’&An Approach for Using Load Duration Curves in thevelopment of TMDLs2) EPA’s
Options for Expressing Daily Loads in TMDLand 3) EPA’sDevelopment of Duration-Curve Based Methods
Quantifying Variability and Change in Watershed kbldgy and Water QualityThen, using water quality monitorir]
data collected by NETMWD through TSSWCB project®29-BAEN will refine the developed LDCs.

To estimate loadings from various sources anddatity critical loading areas within the watersheBAEN, again with
assistance from NETMWD, will conduct watershed niiodefor the study area. Utilizing information frothe GIS
inventory, watershed source survey, and water tyuadonitoring, and in combination with the LDCs, BN will
develop a spatially explicit or mass balance magleth as SELECT, for the study area.

To assess and identify different sources contmiguto bacteria loadings, SAML will conduct Bactémurce Tracking
(BST) in the study area. SAML will conduct librairydependent BST utilizing thBacteroidalesPCR genetic test fg
human, ruminant, horse, and swine markers. Additipgn SAML will conduct limited library-dependentS and
analyzeE. coliisolates utilizing the ERIC-PCR and RiboPrintirgmbination method. This will serve to confirm th
the sources oE. coli and Bacteroidalesare comparable and assess the spatial and tenguegqlacy of the Texd
Known Source Library. The Texas Known Source Lipmraay need to be supplemented with known fecal &srfpom
the study area. NETMWD will provide SAML a subséwater samples collected through TSSWCB projecb83or
BST. Additionally, NETMWD will collect known fecadamples, if needed. Results from the watershedsaurvey, tq
be conducted by NETMWD, will be used by SAML to raappropriate adjustments to the BST sampling desigl to
assess the adequacy of the Texas Known SourcerLit8AML will work with BAEN to integrate BST restsl into the
model, to the extent possible, and address andic@ealiscrepancies between BST and modeling result

Task 1 Project Administration
Costs $ 16,446
Objective To effectively administer, coordinate,damonitor all work performed under this project luding

technical and financial supervision and preparatiostatus reports.
Subtask 1.1 | TWRI will prepare electronic quartgytpgress reports (QPRs) for submission to the TSBWIPRs
shall document all activities performed within aager and shall be submitted by theé" 6 December

partners.

Start Date | Month 1 | Completion Date | Month 26
Subtask 1.2 | TWRI will perform accounting functicios project funds and will submit appropriate Reurdement
Forms to TSSWCB at least quarterly.

Start Date | Month 1 | Completion Date | Month 26
Subtask 1.3 | TWRI will host, and BAEN and SAML wjihrticipate in, coordination meetings, conferenaiscor
TTVN meetings with TSSWCB, and any project partn@ssappropriate, at least quarterly to disg
project activities, project schedule, communicatioreds, deliverables and other requireme

Creek) will be especially critical to achieve projectad®
Start Date | Month 1 | Completion Date | Month 26

Subtask 1.4 | In order to communicate project g@alsyities, results and accomplishments to affepiadies, TWRI,

stakeholder meetings shall consist of an orgamizatikick-off meeting (month 3), a source sur\
design meeting (month 4), a meeting presentingteefom initial LDCs and the GIS inventory (mon
6), Texas Watershed Steward Program workshop (nm@ntivo project update meetings (months 12
18), a meeting presenting data analysis resultstm@l), and a meeting presenting final techn
reports (month 24).

Start Date | Month 1 | Completion Date Month 26

for
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March, June and September. QPRs shall be postduetproject website and provided to all project

uss
nts.

Coordination with NETMWD through TSSWCB project 89; Assessment of Contact Recreation Use
Impairments and Watershed Planning for Big Cypr€ssek and Tributaries (Hart and Tankersley

BAEN, and SAML will participate in public stakeh@d meetings as needed. At a minimum, public
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Subtask 1.5 | TWRI will develop and disseminate etlogal materials to watershed stakeholders, inalgdbut not
limited to, flyers, brochures, letters, and newteases. BAEN, SAML, and NETMWD (throud
TSSWCB project 09-54), shall contribute contenttardfor educational materials as appropriate.
Start Date Month 1 | Completion Date | Month 26
Subtask 1.6 | TWRI will develop (Months 1-3), hostdamaintain (Months 4-24) an internet webpage fo
dissemination of project information. BAEN, SAMLNGNETMWD (through TSSWCB project 09-54),
shall contribute content matter for the webpagepgsopriate.
Start Date | Month 1 | Completion Date | Month 26
Deliverables| « Quarterly Progress Reports in electronic format

* Reimbursement Forms and necessary supporting dotatiom, in either electronic or hard copy
format

* Educational materials, as developed and dissendgnate

* Project webpage

Task 2

Quality Assurance

Costs

$ 5,000

Objective

th

To develop and implement data qualityeobiyes (DQOs) and quality assurance/control (QA/QC

activities to ensure data of known and acceptalidity are generated through this project.

Subtask 2.1

TWRI will develop a QAPP for activitiesTasks 3 and 4 consistent with the most recengions of

EPA Requirements for Quality Assurance Project PIEDA/R-5)and theTSSWCB Environmental Data

Quality Management Plan

Start Date | Month 1 |  Completion Date | Month 2

Subtask 2.2

TWRI will submit revisions and necegsanendments to the QAPP as needed.

Start Date | Month 3 |  Completion Date | Month 26

Deliverables

*  QAPP for Tasks 3 and 4 approved by TSSWCB in blgtttmnic and hard copy formats
» Approved revisions and amendments to QAPP, as deede
» Data of known and acceptable quality as reportealitih Tasks 3 and 4

Task 3

Bacterial Source Tracking

Costs

$82,116

Objective

To conduct Bacterial Source Tracking $sess and identify different sources contributimdacteria
loadings.

Subtask 3.1

SAML will conduct library-independenSB on 50-100 water samples per segment utilizirg
BacteroidalesPCR genetic test for human, ruminant, horse, andesmarkers. The number of samp
may be adjusted depending on the size of each stagrin the study area and the complexity of say
as identified in the source survey (Subtask 3.dyd&ted number of samples is 75 from each of Hualt
Tankersley Creeks and 100 from Big Cypress Creekinratem) for a total of 250. Specific gene
markers for various animal sources are contindadiyng developed by the scientific community and
new markers are identified, they should be incluidetthis analysis, as the budget allows. Water $asn
for this subtask shall be a subset of those celtebyy NETMWD through TSSWCB project 09-54.

Start Date Month 3 | Completion Date | Month 21

Subtask 3.2

SAML will conduct limited library-demant BST and analyzg&. coli isolates from 50-100 wate
samples (1 isolate per water sample) from acrassttidy area utilizing the ERIC-PCR and RiboPrit

combination method. Budgeted number of sample9@s This will serve to 1) confirm that the sour¢

of E. coliandBacteroidalesare comparable and 2) assess the spatial and talnagequacy of the Texa
Known Source Library. Water samples for this subtdsall be a subset of those collected by NETM
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through TSSWCB project 09-54.
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Start Date Month 3 Completion Date | Month 24

Subtask 3.3

The Texas Known Source Library may rieelde supplemented with known fecal samples frbe| t
study area. SAML will add up to 30 known sourceafesamples (1-2 isolates per fecal sample) to the
Texas Known Source Library. Fecal samples will Odeal to the BST library utilizing the ERIC-PCR
and RiboPrinting combination method. Samples far shibtask shall be collected by NETMWD throygh
TSSWCB project 09-54.

Start Date Month 3 Completion Date | Month 24

Subtask 3.4

SAML will assist NETMWD in designingvatershed source survey (also known as a sanitavey),
to be conducted through TSSWCB project 09-54, bedter characterizes possible sources of bacteria
loadings in the study area. Results from the sosureey will be used by SAML to make appropriate
adjustments to the BST sampling design and assesslequacy of the Texas Known Source Library

Start Date | Month 1 | Completion Date ‘ Month 15

Subtask 3.5

BAEN will conduct watershed modeling for the stuatga (Task 4). SAML will work with BAEN to 1)
integrate BST results into the model, to the expodsible, and 2) address and reconcile discreganci
between BST and modeling results.

Start Date | Month 7 | Completion Date | Month 24

Deliverables

» Technical Report detailing the results of BacteBalrce Tracking

Task 4:

Data Analysis and Watershed Modeling

Costs:

$ 69,860

Objective:

To develop a comprehensive GIS invenforythe study area and to assess the possibleewf
bacteria loadings by conducting a watershed sosuceey. To analyze and interpret data using Load
Duration Curves and spatially explicit modelingdetermine bacteria load reductions needed to aehiev
water quality standards and estimate loadings frarious sources.

Subtask 4.1:

BAEN will develop a comprehensive @i\&ntory for the study area, with assistance fiéETMWD
through TSSWCB project 09-54. Data layers will lolected by NETMWD and/or BAEN and should
include the most recent information available amdlaise, elevation, soils, stream networks, resexMoi
roads, public parklands, municipalities and saeelinagery or aerial photography. Locations of SWQM
stations, USGS gages, public access points to #terbodies, floodwater-retarding structures, weldan
TPDES permittees (including WWTFs, CAFOs and MS4és) subdivisions should also be included.
Sites permitted for land application of sewage gduénd septage should be included. Locations of
possible bacteria sources, identified in the sostrgey, should be incorporated. The cumulativeaichp
of TSSWCB-certified WQMPs on the management of cadtiral and silvicultural lands should be
documented. BAEN will incorporate these data int®1&, create maps for stakeholder meetings|and
utilize this information for watershed modeling (Fask 4.6).

Start Date: | Month 1 | Completion Date: | Month 26

Subtask 4.2:

TSSWCB, in coordination with SSL, wilbvide BAEN a current land use classification ttoe study
area through TSSWCB project 08-5Rlassification of Current Land Use/Land Cover foertin
Watersheds Where TMDLs or WPPs Are In Development

Start Date: | Month 1 | Completion Date: | Month 3

Subtask 4.3:

In order to apply knowledge gainedugh TSSWCB project 07-06ate and Transport of E. coli ip
Rural Texas Landscapes and StreaBAEN will assist NETMWD in designing a watershedurce
survey, to be conducted through TSSWCB project&tat better characterizes the possible sourfces o
bacteria loadings in the study area.

Start Date: Month 1 | Completion Date: Month 25
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Subtask 4.4:

BAEN, with assistance from NETMWD thgb TSSWCB project 09-54, will conduct a LDC angy
of all historic and existing water quality monitegi data from the study area. LDCs will be develofoeg
one critical index site per segment (0404, 040484C). LDCs shall be consistent with 1) EPAB
Approach for Using Load Duration Curves in the Depenent of TMDLs2) EPA’s Options for
Expressing Daily Loads in TMDL&nd 3) EPA’sDevelopment of Duration-Curve Based Methods
Quantifying Variability and Change in Watershed kydgy and Water Quality Initial LDC

S

for

development will be completed using available USfa§e flow data and SWAT generated flow data as

utilized in the development of the Lake O’ the Rifé/DL.

Start Date: | Month 3 | Completion Date: Month 6

Subtask 4.5:

Using water quality monitoring datdected by NETMWD through TSSWCB project 09-54, BXAE
with assistance from NETMWD, will refine LDCs dewpkd in subtask 4.4. LDCs will be used
determine bacteria load reductions needed to aghieter quality standards.

Start Date: | Month 7 | Completion Date: Month 26

Subtask 4.6

BAEN, with assistance from NETMWD tlglouTSSWCB project 09-54, will conduct watersh
modeling for the study area. Utilizing informatidtom the GIS inventory (Subtask 4.1), the sou

ed
rce

survey (Subtask 4.3), and water quality monitoifi@SWCB project 09-54), and in combination with

LDCs from Subtasks 4.4-4.5, BAEN will develop atidly explicit or mass balance model, such
SELECT, for the study area. Modeling will be coniduacon the entire Big Cypress Creek waters
between Lake O’ the Pines and Lake Bob Sandlin; @hodtput subsets highlighting the individd

impacts of Hart and Tankersley Creeks will alsph®vided. Modeling will be used to estimate loading

from various sources and to identify critical laaglareas within the watersheds.

Start Date: Month 7 | Completion Date: Month 26

Deliverables

GIS inventory
» Draft Technical Report detailing preliminary LDCadysis
Technical Report detailing final LDC analysis
Technical Report describing watershed modelinglt®su

Part Ill — Financial Information

Category Costs
Personnel $ 87,892
Fringe Benefits $ 20,367
Travel $ 4,390
Equipment $ 0
Supplies $ 36,140
Contractual $ 0
Construction $ 0
Other $ 2,013
Total Direct Costs $ 150,802
Indirect Costs<15%) $ 22,620
Total Project Costs $ 173,422

as
hed
al

Technical Report detailing the characteristicshef $tudy area as represented in the comprehensive
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Justification

Category

Costs

Personnel

$ 87,892

BAEN — Research Scientist (1 mo/yr in yrs 1 & 2ilanGraduate Resear
Associate (6 moinyr1 & 3.25 mo in yr 2)

SAML —Postdoctoral Associate (6 mo in yr 1 and 5.680 in yr 2).
Additional support provided for through TSSWCB ptj 08-51 Increased
Analytical Infrastructure and Further DevelopmeifitaoStatewide Bacterig
Source Tracking Library at Texas AgriLife ReseardDollege Station
TWRI — Project Manager (1 mo/yrinyrs 1 & 2)

Fringe Benefits

$ 20,367

Calculated at 17.6% oérgalplus $471/mo (pro-rated) for medical insura

for everyone except BAEN Graduate Research As&€idl.1% of salary plu
$190/mo (pro-rated) for medical insurance). Addigb support for SAML
provided for through TSSWCB project 08-51.

Travel

$ 4,390

For ~8 overnight trips to watersHed participation in stakeholder meeting

includes mileage, lodging and per diem

Equipment

$ 0

Supplies

$ 36,140

BAEN — Costs of miscellaneous supplies including ®lotting, software
etc. ($2,000)

SAML - Costs of media, reagents, and other conslaadbr culturing ofE.

coli are estimated at $15/water sample (3 dilutionsspeple at $5/dilution
for 100 samples and $25/fecal sample (5 diluticgrssample at $5/dilution
for 30 samples. Total of 130 samples. ($2,250).t<Coé media, reagent
and other consumables for ERIC-PCR and RiboPrintiogbination arg

estimated at $5/isolate for isolation and confiiomt $8/isolate for ERICt

PCR, and $40/isolate for RiboPrinting of 130 ise$a($6,890). Costs ¢
media, reagents, and other consumableBé#ateroidaledPCR are estimate
at $100/sample for 250 samples ($25,000). Tot&Bdf140

Contractual

$ 0

Construction

$ 0

Other

$ 2,013

printing and mailing ($2,013)

Indirect

$ 22,620

15% of Total Direct Costs

SOURCE

TSSWCB will provide $173,422 in non-feddualds sourced from state appropriations (FY2
General Revenue) through a TMDL Program Grantéoliixas Water Resources Institute.
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